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(54) ROLL CRUSHER CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To crush a material to be 
crushed, in which both hard and soft material to be 
crushed are incorporated, by providing a load detecting 
means for detecting the load of a crushing roll and 
changing the crushing torque of the crushing roll 
corresponding to a load detected output. 
SOLUTION: Oil pressure sensors 15a~15f are provided 
in a hydraulic circuit to each hydraulic motors 30, 40 and 
at the time of starting the operation, the setting 
pressure of each hydraulic sensors 15a~15f is set to P1 
to normally operate each crushing rolL At this time, in 
the case of being judged by a comparing means 17 that 
the detected pressure of one of the oil pressure sensors 
15a~l5f reaches > the setting pressure P1, the signal is 
sent to a pilot valve 21 and the hydraulic motors 30, 40 
are reversely operated and after that, normally operated. 
When the number of the repetition of the reverse 
operation in a counting means reaches a 1st prescribed 
number of the repetition, the setting pressure is 

increased to P2 by a sensor pressure setting means 19, the same control is repeated and when 
the number of the repetition of the reverse operation reaches a 2nd prescribed number, an 
alarm is given by an alarm means 24 to stop the crushing roll. 



Stl 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



http://wwwl9jpdLinpit.gojp/PA1/result/detail/main/wAAAAnaaQDDA41 1033424... 2007/08/21 



Searching PAJ 



2/2 v 



[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www I 9Jpdl.inpit.gojp/PA1 /result/detail/main/wAAAAnaaQDDA41 1 033424... 2007/08/21 



JP.1 1-033424.A [CLAIMS] 



t/i ^ 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 -This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The roll crusher control unit characterized by having a load detection means to detect 
the load of a crushing roll, and a means to change the upper limit of the crushing torque of a 
crushing roll corresponding to the load detection output of this load detection means. 
[Claim 2] counting which carries out counting of this count of a repeat to a load detection means 
detect the load of a crushing roll, and the forward inverse-rotation control means which will 
repeat the inversion of a crushing roll, and normal rotation if the load detection output of this 
load detection means exceeds predetermined level — a means — this — counting — the roll 
crusher control unit characterized by to have a means increase the upper limit of the crushing 
torque of a crushing roll when the count of the inversion by which counting is carried out with a 
means of a repeat exceeded the count of predetermined. 

[Claim 3] The roll crusher control unit characterized by having the forward inverse rotation 
control means which repeats normal rotation and an inversion after crushing torque increase of a 
crushing roll in claim 2. 

[Claim 4] The roll crusher control unit characterized by making crushing torque at the time of an 
inversion into size from the crushing torque at the time of former normal rotation in claims 2 or 3 
in the repeat of the forward inverse rotation by the forward inverse rotation control means. 
[Claim 5] The roll crusher control unit characterized by having set to claims 3 or 4 and having 
the means which carries out counting of the count of a repeat of the forward inverse rotation 
after crushing torque increase of a crushing roll, and an alarm means to display the crushing 
impossible by the crushing roll when this count of a repeat exceeds the count of predetermined 
or/and the automatic-stay means of a crushing roll. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit in the roll crusher which 

crushes debris-ed between crushing rolls. 

[0002] 

[Description of the Prior Art] The configuration which generally rotates a crushing roll with a 
hydraulic motor in the conventional shredding equipment which crushes various kinds of debris- 
ed between crushing rolls is adopted, and if a sensor detects the overload to which the oil 
pressure to a hydraulic motor resulted in the set pressure, the operation control which repeats 
the inversion of a crushing roll and normal rotation automatically until debris-ed is crushed is 
performed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, conventionally, since the upper limit of the 
pressure oil to a hydraulic motor, i.e., a set pressure, was uniformly set up in equipment, when 
debris-ed (GARA) was hard, the lack of torque might be produced. Moreover, like reinforcement, 
in the case of the debris-ed which cannot be crushed, in order to repeat forward inverse 
rotation and to perform it, it had become the cause of an oil-temperature rise, moreover, since 
the set pressure of forward inverse rotation is the same, it is ******** about the debris-ed 
which cannot be crushed between crushing rolls — a case — an inversion — it cannot carry out 
— ******** — ft j s — there was a case where debris-ed could not be taken out. 
[0004] This invention aims at offering the roll crusher control unit with which crushing turns into 
that a difficult thing can also be crushed for it conventionally in view of the above troubles. 
[0005] Moreover, this invention aims at offering the roll crusher control unit with which drawing 
of the debris-ed which cannot be crushed becomes easy. 

[0006] Moreover, this invention aims at offering the roll crusher control unit which can prevent 
the rise of the oil temperature at the time of crushing debris-ed with difficult crushing. 
[0007] 

[Means for Solving the Problem] This invention is characterized by having a load detection 
means to detect the load of a crushing roll, and a torque control means to change the crushing 
torque of a crushing roll corresponding to the load detection output of this load detection means 
(claim 1). 

[0008] Moreover, a load detection means by which this invention detects the load of a crushing 
roll and the forward inverse rotation control means, to which it will repeat the inversion of a 
crushing roll, and normal rotation if the load detection output of this load detection means 
exceeds predetermined level, counting which carries out counting of this count of a repeat — a 
means — this — counting — if the count of a repeat of the inversion by which counting is 
carried out with a means exceeds the count of predetermined, it will be characterized by having 
a torque control means to increase the crushing torque of a crushing roll (claim 2). 
[0009] Moreover, this invention is characterized by having further the forward inverse rotation 
control means which repeats normal rotation and an inversion after crushing torque increase of a 
crushing roll (claim 3). 
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[0010] Moreover, this invention is characterized by making crushing torque at the time of an 
inversion into size from the crushing torque at the time of former normal rotation in the repeat 
of the forward inverse rotation by the forward inverse rotation control means (claim 4). 
[001 1] Moreover, this invention is characterized by having the means which carries out counting 
of the count of a repeat of the forward inverse rotation after crushing torque increase of a 
crushing roll, and an alarm means to display the crushing impossible by the crushing roll when 
this count of a repeat exceeds the count of predetermined or/and the automatic-stay means of 
a crushing roll (claim 5). 
[0012] 

[Function] In claim 1, if the load of the crushing roll detected by the load detection means 
exceeds predetermined level, crushing of hard debris-ed will be attained by increasing the 
crushing torque of a crushing roll with a torque control means. 

[0013] In claim 2, if the load of the crushing roll detected by the load detection means exceeds 
predetermined level, before increasing the crushing torque of a crushing roll with a torque 
control means, by repeating forward inverse rotation, crushing of crushing depended for doing 
again will be attained depending on the case, and crushing by continuation of the operational 
status in the condition of the usual crushing torque will be performed. 

[0014] In claim 3, crushing also of the difficult debris-ed of crushing is more certainly attained by 
having further the forward inverse rotation control means which repeats normal rotation and an 
inversion after crushing torque increase of a crushing roll. 

[0015] In claim 4, by setting to the repeat of forward inverse rotation and making crushing torque 
into size from the torque at the time of the normal rotation before the repeat of forward inverse 
rotation at the time of an inversion, an inversion can be ensured and drawing of the debris-ed 
between crushing rolls can be performed certainly. 

[0016] In claim 5, when the count of a repeat of forward inverse rotation exceeds the count of 
predetermined, it is prevented by displaying the crushing impossible by the crushing roll with an 
alarm means, or stopping a crushing roll with an automatic-stay means that the repeat of 
forward inverse rotation continues. 
[0017] 

[The mode of implementation of invention] The block diagram in which drawing 1 shows one 
example of the roll-crusher control device of this invention, drawing 2 (A), and (B) are flow 
charts where the top view of the roll crusher of this example, a side elevation, and drawing 3 
explain the oil pressure circuit diagram of this roll crusher, and drawing 4 explains the control 
action of this example, respectively. 

[0018] As shown in drawing 2 , the roll crusher of this example installs the primary crushing 
section which has the crushing rolls 3a and 3b of a pair, and the secondary crushing section 
which consists of two pairs of crushing rolls 4a~4d on the car body 2 constituted on the transit 
object 1, and installs a hopper 5 in the upper part. 

[0019] The crushing rolls 3a and 3b of the primary crushing section are arranged in parallel 
towards the cross direction of a car body 2, and the crushing rolls 4a-4d of the secondary 
crushing section are put in order and constituted in the direction which intersects 
perpendicularly with these crushing rolls 3a and 3b. 

[0020] Each crushing rolls 3a, 3b, 4a-4d rotate with the hydraulic motors 30 and 40 for a drive 
which became independent for every roll. The opposite side of each crushing rolls [ 3a, 3b, 4a~~ 
4d ] hydraulic motors 30 and 40 for a drive is supported by bearing 31 and 41. Each crushing 
rolls 3a, 3b, 4a~4d attach two or more cutters or pawls (not shown) in a periphery. The primary 
conveyor by which 6 discharges crushing waste, the magnetic separator to which 7 sorts out 
iron scrap with the MAG from crushing waste, and 8 are hydraulic oil power units, and as shown 
in drawing 3 , this hydraulic oil power unit 8 drives the main hydraulic pump 10 and the auxiliary 
hydraulic pump 1 1 with an engine 9. 

[0021] As shown in drawing 3 , the pressure oil breathed out from the main hydraulic pump 10 is 
supplied to the hydraulic motors 1a and lb of said transit object 1, and the hydraulic motors 30 
and 40 for a drive of a crushing roll through the control valve 12 which consists of a multiple- 
string valve. Between a control valve 12, a hydraulic motor 30, and a hydraulic motor 40, flow 
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dividing valves 1 3a~1 3d are formed. The oil pressure sensors 1 5a~1 5f as a means to detect oil 
pressure and to detect a load are formed in the hydraulic circuit to each hydraulic motors 30 and 
40. 

[0022] Moreover, one side is supplied for the pressure oil breathed out from the auxiliary 
hydraulic pump 1 1 to hydraulic-motor 7a of said magnetic separator 7 through flow-dividing- 
valve 13e, and another side is supplied to hydraulic-motor 14a of the secondary conveyor 14 by 
which cascade connection is carried out to hydraulic-motor 6a of the primary conveyor 6, and 
hydraulic-motor 6a of this primary conveyor. 

[0023] The control unit shown in drawing 1 is realized by the arithmetic unit carried in said car 
body 2, and a said oil pressure sensors [ 1 5a-1 5f ] output signal is changed by A/D converter 
16, and is compared with the set points P1 or P2 set up through the sensor setting pressure 
means 19 by the control signal from CPU 18 in the comparison means 17 realized by the 
arithmetic unit. 

[0024] The forward inverse rotation control means 1 9 generates the control signal to which a 
control valve 12 is switched and forward inverse rotation of one side or the both sides of 
hydraulic motors 30 or 40 is automatically carried out by the comparison result in the 
comparison means 17 to the pilot valve 21 of the control valve 12 of the hydraulic motor 30 of 
said crushing rolls 3a and 3b, or the crushing rolls [ 4a-4d ] hydraulic motor 40. 
[0025] counting — that to which a means 22 carries out counting of the count of a repeat by 
said forward inverse rotation control means 20 — it is — the automatic-stay means 23 — 
counting — counting by the means 22 — if a result becomes a predetermined count, the control 
signal which suspends hydraulic motors 30 and 40 to said pilot valve 21 will be sent. 
[0026] the alarm means 24 — counting — counting by the means 22 — it consists of the alarm 
lamp or sound equipment turned on when a result becomes a predetermined count. 
[0027] If drawing. 4 explains actuation of the control unit of drawing 1 , at the time of a start up, 
it will be set as P1 (for example, 240 kgf/cm2) as a pressure sensors [ 15a-15f ] set pressure 
(S1). and the crushing rolls 3a, 3b, and 4 — normal rotation usual [ a-4d ] is performed (S2), and 
one oil pressure sensors [ 15a~15f ] detection pressure compares with a set pressure P1 in the 
comparison means 17 by **** lump of hard debris-ed — having — detection pressure — more 
than set-pressure P1 — reaching (S3) — the signal of the purport which exceeded detection 
pressure from the comparison means 17 to CPU 18 is sent. 

[0028] CPU18 sends the control signal with which delivery and the forward inverse rotation 
control means 20 reverse a pilot valve 21 for a control signal to the forward inverse rotation 
control means 20, and makes it reverse hydraulic motors 30 and 40 in response to the signal 
from the comparison means 17 (S4). Since a pressure sensors [ 1 5a~1 5f ] output is not 
supervised at the time of this inversion, the supply pressure to the hydraulic motors 30 and 40 
at the time of an inversion can be driven with the oil pressure which carried out the pressure up 
to the relief pressure (for example, 340 kgf/cm2) of a hydraulic circuit. 

[0029] and it reverses — ** — the count C reversed by being alike — 1 — adding (S5) — 
counting — a means 22 If the reversed count C judges whether the predetermined count N1 (for 
example, N 1= 3) was become (S6) and has not become the predetermined count N1, a control 
valve 12 is switched in the normal rotation direction, and crushing rolls 3a, 3b, 4a~4d are rotated 
normally (S2). 

[0030] this — on the way — the signal state it is alike, set and according [ CPU18 ] to the 
forward inverse rotation control means 20 — supervising (S3) — normal rotation — on the way 
-- it is alike and sets, and when the signal from the comparison means 17 is what shows that the 
detection pressure by oil pressure sensors 15a~15f is less than [ said / set-pressure P1 ], 
CPU 18 stops the repeat of the forward inverse rotation by the forward inverse rotation control 
means 20 — making — operation of the normal rotation direction — that is, it usually returns to 
operation. 

[0031] On the other hand, forward inverse rotation is repeated, the detection pressure from 
pressure sensors 15a~~15f does not fall from said set pressure P1 , but when the reversed count 
C becomes the predetermined count N1, CPU18 raises the set pressure by the sensor setting 
pressure means I 9 to P2 (for example, 340 kgf/cm2 a little lower than relief pressure force 350 
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kgf/cm2) (S7). And only a predetermined count rotates the hydraulic motors 30 and 40 of a 
crushing roll normally (S8), and if pressure sensors [ I5a-15f ] detection pressure and this set 
pressure P2 are compared and (S9) and detection pressure are falling from the set pressure P2, 
the comparison means 17 will return the set pressure by the sensor setting pressure means 19 
to P1 (S1), and will return CPU 18 to the usual operation (S2). 

[0032] On the other hand, if the detection pressure of the pressure sensor at the time of normal 
rotation is over P2, delivery and an inversion will be started in the signal which orders an 
inversion the forward inverse rotation control means 20 (S1Q). If it carries out like said low- 
pressure set pressure (S8-S12) and the detection pressure at the time of normal rotation 
becomes less than [ set-pressure P2 ] on the way, the repeat of the inversion by this high- 
pressure set pressure, and normal rotation Usually, if the count C which carried out return (S1) 
and an inversion to operation becomes the count N2 (for example, N 2- 3) of predetermined An 
alarm (lighting or flashing of a sound production or an alarm lamp) is generated with the alarm 
means 24 (S13), a relief valve (not shown) is made off (S14), and the automatic-stay means 23 
sends the signal which stops automatically to a pilot valve 21, and suspends a crushing roll (S15). 

[0033] Thus, when it cannot crush with the usual oil pressure, crushing of hard debris-ed is 
attained by crushing with high pressure. Moreover, since high pressure may be reached rather 
than the time of normal rotation at the time of an inversion, the ejection of ****** rare **** 
debris becomes possible between crushing rolls. Moreover, since the alarm was emitted after 
raising oil pressure and repeating normal rotation and an inversion, the rise of the oil 
temperature by the repeat of normal rotation and an inversion can be prevented that an operator 
suspends a crushing roll with an alarm, or by suspending a crushing roll automatically, after 
repeating the predetermined number of forward inverse rotation. 

[0034] in this invention, various the sense and the number of a crushing roll can be boiled and 
changed, and can be applied also to the case where the crushing section is an one-step 
configuration, the configuration which the crushing roll of the center is considered 
[ configuration ] as immobilization, and rotates both sides using three sets of crushing rolls, and 
a stationary-type crushing roll. Moreover, this invention can be applied also when crushing a 
crushing roll with an electric motor, in this case, it forms the detector of the load current as a 
load detection means, repeats an inversion and normal rotation according to increase of the load 
current, and should just switch the supply voltage to a motor to the high-tension side after that. 
[0035] 

[Effect of the Invention] Since it had a load detection means to detect the load of a crushing 
roll, and a means to change the upper limit of the crushing torque of a crushing roll 
corresponding to the load detection output of this load detection means according to claim 1, 
even if it is hard debris-ed, crushing becomes possible, and crushing of the debris-ed with which 
debris-ed hard and soft [ both ] was mixed is attained. 

[0036] According to claim 2, before increasing the crushing torque of a crushing roll with a 
torque control means, by repeating forward inverse rotation, crushing of crushing depended for 
doing again is attained depending on the case, and crushing by continuation of the operational 
status in the condition of the usual crushing torque is performed, moreover, counting — since it 
had a means to increase the upper limit of the crushing torque of a crushing roll when the count 
of a repeat of the inversion by which counting is carried out with a means exceeded the count of 
predetermined, crushing of hard debris-ed is attained by crushing with high crushing torque. 
[0037] Since it has the forward inverse rotation control means which repeats normal rotation 
and an inversion after crushing torque increase according to claim 3, crushing of further hard 
debris-ed is attained by the repeat of normal rotation with high crushing torque, and an 
inversion. 

[0038] According to claim 4, in the repeat of the forward inverse rotation by the forward inverse 
rotation control means, the crushing torque at the time of an inversion is written as size from 
the crushing torque at the time of former normal rotation, and the ejection of the debris-ed at 
the time of a **** lump becomes easy. 

[0039] According to claim 5, since it had the means which carries out counting of the count of a 
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repeat of the forward inverse rotation after crushing torque increase of a crushing roll, and an 
alarm means to display the crushing impossible by the crushing roll when this count of a repeat 
exceeds the count of predetermined or/and the automatic-stay means of a crushing roll, the rise 
of an oil temperature can be prevented by stopping a crushing roll with an alarm or stopping 
automatically. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of the roll-crusher control device of this 
invention. 

[Drawing 2] (A) and (B) are the top view of the roll crusher of this example, and a side elevation, 
respectively. 

[Drawing 3] It is the oil pressure circuit diagram of the roll crusher of this example. 
[Drawing. 4] It is a flow chart explaining the control action of this example. 
[Description of Notations] 

A body, 2:car body, 3a and 3b, a 4a~~4d:crushing roll, 5 : 1: A hopper, 6: A primary conveyor, a 
6a:hydraulic motor, 7:magnetic separator, 7a : A hydraulic motor, 8: — a hydraulic oil power unit, 
9:engine, a 10:main hydraulic pump, a 1 ^auxiliary hydraulic pump, 12:control valve, and 1 3a~13e: 
— a flow dividing valve, a 14:secondary conveyor, a 1 4a:hydraulic motor, a 15a~15f:oil pressure 
sensor, 30, and 40:hydraulic motor 



[Translation done.] 
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DRAWINGS 
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